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摘  要 
 I
摘  要 







波介电性能，其εr=21.54, Q×f=67,286GHz, τf =-4.1ppm/℃。研究制备工艺对MCT
陶瓷的烧结行为和微波介电性能的影响，发现当样品成型压力减小时，需要提高
烧结温度，才能使样品获得较好的微波介电性能。成型时坯片表面压强为40MPa











































































One of the solutions is that using high dielectric constant microwave dielectric 
materials as base plate in antenna. In this paper, MCT and CLLT ceramics prepared by 
solid state reactions, were selected for investigating the influence of sintering and 
various process variables on microwave dielectric properties and structures. Then, a 
series microwave ceramic– polymer composite materials were prepared by adding X2 
to PTFE. The application of the microwave dielectric ceramic and microwave 
ceramic–polymer composite in minimizing the antenna was also investigated through 
designing of the device and manufacturing process. 
Firstly, the sintering behavior and microwave dielectric properties of MCT were 
discussed by small amount O additives. The results indicated that O decreased the 
sintering temperature efficiently. MCT obtained the best microwave properties: 
εr=21.54, Q×f=67,286GHz, τf=-4.1ppm/
oC, which sintered at  by adding O. In the 
same time, effects of shaping pressure to the sintering behavior and microwave 
dielectric properties were also determined. When the shaping pressure decreased, 
good microwave dielectric properties could be obtained by increasing the sintering 
temperature. When the shaping pressure was 40MPa, the optimal properties was 
εr=18.65, Q×f=66,123GHz, τf=-1.9ppm/
oC, which sintered at 1320ºC for 2 hours. 
Secondly the influences of x value in X1 to microwave dielectric properties were 
investigated. With the x value increased, the dielectric constant decreased while the 
temperature coefficient of the resonator frequency and quality factor increased. CLLT 
ceramic possessed good combination of microwave dielectric properties with 
εr=159.77, Q×f=4,638GHz, τf=+335.5ppm/
oC at 1200 °C for sintering 2 hours. 
Microwave dielectric composites were prepared by mixed X2 and PTFE with different 
ratios. The dielectric properties of the composites which were thermal treated at 
shown that with the adding amount of CLLT ceramics from, the dielectric constant 
increased from 4.11 to 15.57. The rectangular micro-strip antennas which were 
prepared by the composites showed good S11 properties. The range of centre 















42.6 MHz and -18.78dB to 6925.0MHz, 479.9MHz and -31.43dB, respectively. 
Finally, three kinds of different micro-strip antennas were successfully produced 
by using of MCT plate base. The devices, which can be introduced to the handset of 
the Beidou（COMPASS）Navigation Satellite System, were displayed good S11 
properties and finished the test of position application. 
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